Bis(2,9-dimethyl-1,10-phenanthrolinej 2 N,N 0 0 0 ) (10,11,12,13-tetrahydrodipyrido-[3,2-a Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.005 Å; disorder in solvent or counterion; R factor = 0.050; wR factor = 0.128; data-toparameter ratio = 14.3.
The title compound, [Ru(C 14 H 12 N 2 ) 2 (C 18 H 14 N 4 )](ClO 4 ) 2 Á-2H 2 O, consists of an Ru II complex cation, two perchlorate anions and two uncoordinated water molecules. The Ru II ion is chelated by a 10,11,12,13-tetrahydrodipyrido[3,2-a:2 0 ,3 0 -c]-phenazine ligand and two 2,9-dimethyl-1,10-phenanthroline ligands in a distorted octahedral geometry. The two uncoordinated water molecules are disordered over five positions, with an occupancy factor of about 0.4 for each site. A supramolecular structure is formed by weak -interactions between neighbouring molecules, with centroid-centroid distances of 3.618 (2) and 3.749 (2) Å .
Related literature
For general background to ruthenium complexes, see: AbdurRashid et al. (2002) ; Cocchietto & Sava (2000) ; Juris et al. (1988) ; Zorzet et al. (2001) . For the synthesis, see: Dickeson & Summers (1970) ; Pellegrini & Aldrich-Wright (2003) .
Experimental
Crystal data [Ru(C 14 Table 1 Selected bond lengths (Å ).
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
such as catalysis, antitumor drugs and DNA structural probe. [Ru(R-binap)(H) 2 (tmen)] (binap = bidentate phosphine; tmen = H 2 NCMe 2 CMe 2 NH 2 ) can catalyze the hydrogenation of ketone (Abdur-Rashid et al., 2002) . Complex ImH[transRu(III)Cl4(DMSO)Im] (Im = imidazole; DMSO = dimethyl sulfoxide) was the first ruthenium complex to enter clinical trials against metastases (Cocchietto & Sava, 2000; Zorzet et al., 2001) . In an attempt to obtain more insight into the structural properties of such ruthenium(II) complexes, we present here the crystal structure of the title complex.
The crystal structure of the title compound reveals that all the bond lengths and angles have normal values (Table 1) .
There are one Ru II complex cation, two perchlorate anions and two uncoordinated water molecules per asymmetric unit (Fig.   1 ). The two uncoordinated water molecules are disordered over five different positions and theirs site occupancy factors are 0.392 (8), 0.410 (9), 0.388 (9), 0.402 (9), and 0.408 (9) for O1W, O2W, O3W, O4W, and O5W, respectively. The Ru II ion is in a distorted octahedral environment, coordinated by N5, N6, N7, N8 from two 2,9-dimethyl-1,10-phenanthroline (dmp) ligands, and N1, N2 from one 10,11,12,13-tetrahydrodipyrido[3,2-a:2',3'-c]phenazine (dpqc) ligand (Fig. 1) . The weak π-π interactions between the neighbouring molecules are occurred (Fig. 2) . The perpendicular distance of Cg1···Cg1 i from face to face is 3.50 (2) Å and the centroid-centroid distance of Cg1···Cg1 i is 3.749 (2) Å [Cg1 is the centroid of C23, C24, C25, C26, C31 and C32 ring; symmetry code: (i) 1/2-x, 3/2-y, z]. The other perpendicular distance of Cg2···Cg2 ii from face to face is 3.48 (2) Å and the centroid-centroid distance of Cg2···Cg2 ii is 3.618 (2) Å [Cg2 is the centroid of C37, C38, C39, C40, C45 and C46 ring; symmetry code: (ii) -x, 2-y, -z]. Through π-π interactions, a supramolecular structure is formed. There are channels along the [1 0 1] direction filled with the uncoordinated water molecules and perchlorate anions (Fig. 3) .
Ligand dpqc was prepared by a modified method reported in the literature (Dickeson & Summers, 1970) . A mixture of phenanthroline-5,6-diamine (0.210 g, 1 mmol), 1,2-cyclohexanedione (0.112 g, 1 mmol) and glacial acetic acid (30 cm 3 ) was refluxed with stirring for 6 h. The cooled solution was diluted with water and neutralized with concentrated aqueous ammonia. A pale yellow-green precipitate was obtained. The product was recrystallized from methanol to give pale yellow-green powders.
The title complex was synthesized by the modified method (Pellegrini & Aldrich-Wright, 2003 
Refinement
In the asymmetric unit there are two disordered water molecules. They occupy five different positions and theirs site occupancy factors were refined with free variable and validated as 0.392 (8), 0.410 (9), 0.388 (9), 0.402 (9) and 0.408 (9) for O1W, O2W, O3W, O4W, and O5W, respectively.
H atoms on C atoms were positioned geometrically and refined as riding atoms, with C-H = 0.93 (CH), 0.97 (CH 2 ) and 0.96 (CH 3 ) Å and with U iso (H) = 1.2(1.5 for methyl)U eq (C). H atoms of water molecules were determined based on difference Fourier maps and possible hydrogen bonding scheme and refined as riding, with U iso (H) = 1.2U eq (O). The highest residual electron density was found 1.14 Å from O3W and the deepest hole 0.56 Å from Ru1. 
